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1. A method of fabricai ing a semiconductor device, comprising: 
forming an emitter region; 

forming a base region; md 

forming a collector regibn symmetrically self-aligned with said emitter region. 

2. A method as recited in claim 1, comprising: 

forming a plurality of laUrs including an emitter layer, a base layer and a collector 
layer; and 

etching said layers to foim a vertical structure having said emitter region, base region 
and a collector region with subs antially the same width. 

3. A method as recited i i claim 2, comprising: 

etching said emitter regit n to form an emitter portion having a width less than a width 
of said emitter region and being Lelf-centered with said base region and to form a base 
metalization area; and ~ 

forming contacts to said ehiitfer region, said collector layer and said base metalization 

area. 

4. A method as recited in claim 2, comprising: 

etching said emitter region to form an emitter portion having a width less than a width 
of said emitter region and being s(;lf-centered with said base region; and 

etching said collector region to form a collector portion having a width less than a 
width of said collector region and being self-centered with said base region and symmetric 
with said emitter portion. 

5. A method as recited in claim 4, comprising: 

forming said emitter porti m from an emitter side of said device; and 
forming said collector por tion from a collector side of said device. 

6. A method as recited in claim 4, comprising: 

forming said emitter porti|)n and said collector portion using processing from only one 
side of said device. 
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layer; 



7. A method recited in claim 4, comprising: 

forming said vtrticai structure using anisotropic etching; and 

forming said eikitter portion and said collector portion using selective etching. 

8, A method as recited in claim 4, comprising: 

anisotropicaily ttching said layers to form said emitter region and expose said base 

selectively etchi ig said emitter region to form first base ledges; 
anisotropicaily e 



e iching said layers to form said collector region; and 
selectively etchir g said collector region to form second base ledges. 

9. A method as recited in claim 8, comprising: 

performing said selectively etching steps to produce a collector region having a width 
wider than that of said ei litter region. 

10. A method as recited in claim 1, comprising: 
forming a pluralit y of layers on a substrate; 

forming said emitjer region firom one of said layers and forming a contact to said 
emitter region using processing on a front side of said substrate; 

forming said coUettor region from another one of said layers using processing on said 
front side of said substrate; and 



forming a contact tb said collector region using processing from a back side of said 



device. 

1 1 . A method as refcited in claim 10, comprising: 
forming a removablfe material over said emitter layer; 
attaching a second substrate to said removable material; and 
removing said substrate to expose said collector region. 

12. A method as recited in claim 2, comprising: 

etching said collector region to have a desired width less than a width of said base 
region and greater than a width of said emitter region. 

13. A method as recitfed m claim 1, comprising: 
forming said regions o)ii a first substrate; 
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depositing a reihovabie film over said regions; 
attaching a secohd substrate to said film; and 
removing said fksi substrate to expose said collector region 

14. A method a^ recited in claim 13, wherein forming said collector region 
comprises: 

etching said collejctor region after removing said first substrate to form a collector 
portion having a width le 
base region.. 

15. A method as 
comprises: 



IS than a width of said base region and being self-centered with said 
lecited in claim 13, wherein forming said collector region 



etching said coUec 
width of a base region and 



:or region after removing said substrate to have a width less than a 
greater than a width of said emitter region. 



16. A method as recited in claim 1, comprising: 
forming an emitter 
forming a sidewall 



■ mesa; 
m said emitter mesa; 

repeating said step djfforming a sidewall to form a thicker sidewall on said emitter 
mesa; and 

forming said base region and said collector region to have substantially the same 
width using said thicker sideWl as a mask; 

said emitter mesa beirlg self-centered with said base region. 

17. A method as recitfed in claim 16, comprising: 
forming said regions on a first substrate; 
depositing a removablelfilm over said regions; 
attaching a second substrate to said film; and 

removing said first substrate to expose said collector region. 

18. A method as recitedlin claim 16, comprising: 

etching said collector re Aon after removing said substrate to form a collector portion 
having a width less than a width ^said base region and being self-centered with said base 
region. 



4 



10 



15 



20 



25 



19. A metftpd as recited in claim 16, comprising: 

etching said\collector region after removing said substrate to have a width less than a 
width of a base regidn and greater than a width of said emitter region. 

20. A method according to claim 1, comprising: 

forming a hetd-oj unction bipolar transistor emitter, base and collector regions; 
forming said eiiitter region symmetrically self-aligned to said collector region; 
forming said eriaitter region self-centered to said base region; and 
forming said collector region self-centered to said base region. 

21. A method a3 recited in claim 1, comprising: 

forming said coUbctor region self-centered with said base region. 

22. A method of fabricating a semiconductor device, comprising: 
forming a plurality of stacked layers; 

forming a first active region from one of said layers; 

forming a second ^ive region separated from said first active region by a third active 
layer; and 

forming said first arid second active regions to be symmetrically self-aligned. 

23. A method as recited in claim 22, comprising: 

forming said first and^ second active regions to be self-centered with said third active 

region. 

24. A method as recitid in claim 22, comprising: 
forming said first activfe region from one of said layers and forming a contact to said 

emitter region using processind on one side of said stacked layers; 

forming said second active region from another one of said layers using processing on 
said one side of said stacked layers; and 

forming a contact to saidkecond active region using processing from a second side of 
said stacked layers. 

25. A method as recited i^ claim 22, comprising: 
forming a removable mateMal over said stacked layers; 
attaching a substrate to said removable material; and 
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removing sa\d substrate to expose said second active region. 

26. A methoVi as recited in claim 22, comprising: 
forming a thiid active region from said third active layer; 

etching said skond active region to have a desired width less than a width of said 
third active region and greater than a width of said first active region. 

27. A method as recited in claim 22, comprising: 
forming said layers on a first substrate; 
depositing a removable film over said regions; 
attaching a secc nd substrate to said film; and 

removing said first substrate to expose said second active region. 

28. A method als recited in claim 22, comprising: 
forming a third active region from said third active layer; 

symmetricall>^4lf^^ said first, second and third active regions using processing 
on only one side of saMptacKfed layers. 

29. A method Asl recited in claim 22, comprising: 
forming a third afctive region from said third active layer; 

symmetrically self-aligning said first, second and third active regions using processing 
on only a top side of saidlstacked layers; 

forming a first poMon in said first active region having a width less that a width of 
said first active region self-centered with respect to said third active region using processing 
on said front said of said stacked layers; and 

forming a second fjortion in said second active region having a width less than a width 
of said second active regioh self-centered with respect to said third active region using 
processing from a back sid6 of said stacked layers. 

30. A method as reaited in claim 22, comprising: 

forming said first an^ second active regions using processing from only one side of 
said device. 

31. A method as reciled in claim 22, comprising: 

etching said layers to form a vertical structure having first, second and third regions 
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with substantially the same width on a front said of said stacked layers; 

forcing a first portion in said first active region having a width less that a width of 
said first ac^e region seif-centered with respect to said third active region using processing 
on said front Wid of said stacked layers; and 

forming a second portion in said second active region having a width less than a width 
of said second Ltive region self-centered with respect to said third active region using 
processing fi-omWid front side of said stacked layers. 

32. A method as recited in claim 31, comprising: 

anisotropi ^ly etching said layers to form a vertical structure having first, second and 
third regions with Substantially the same width on a front said of said stacked layers; and 
forming said first and second portions using selective etching. 

33. A method as recited in claim 31, comprising: 

anisotropicall^etching said layers to form said first active region and expose said 
third active region; 

selectively etch^j^id first active region to fomi first ledges in said diird active 

region; 

anisotropically etcWng said layers to form said second active region; and 
selectively etchingUd second active region to form second ledges in said third active 

region. 

34. A method as recked in claim 33, comprising: 

performing said selecWely etching steps to produce said second active region having 
a width wider dian that of said first active region. 

35. A method as recited in claim 22, comprising: 
forming a vertical heterdj unction field effect transistor. 

36. A method ofmanufatturing a semiconductor device, comprising: 

forming a plurality of layers including a collector layer, a base layer and an emitter 
layer on a substrate; 

symmetrically self-aligning\said collector layer, base layer and said emitter layer using 
processing on only one side of said kubstrate. 
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37. \A method as recited in claim 36, comprising: 

form^g an emitter region in said eminer layer self-centered with respect to said base 

region. 

38. A method as recited in claim 36, comprising: 

forming^ collector region in said collector layer self-centered with respect to said 
base region using\processing from a front side of said substrate; and 

forming a d^tact to said collector region using processing from a back side of said 
substrate. 

39. A method as recited in claim 36, comprising: 
symmetrically Wf-aligning said collector layer, base layer and said emitter layer using 

processing on only a froht side of said substrate; 

forming an emitteiu-egion in said emitter layer self-centered with respect to said base 
region using processing onWid front said of said substrate; and 

formmg a collector r^ion in said collector layer self-centered with respect to said 
base region using processing from a back side of said substrate. 
40^.,^semiconductor device, comprising: 
a first activSTeftion; 
a second active regior^* 

a third active region disposed bet^veea^said first and second active regions; 
said first and second active regions being syJl^nietric^lly self-aligned. 
41 . A device as recited in claim 40, comprising: 

one of said first and second active regions being self-centered with said third active 




region. 
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42. A device as recited in claim 40, wherein: 
said first active region comprises an emitter; 

said second active region comprises a collector; 
said third active region comprises a base; and 

said collector is symmetrically self-aligned with said emitter; 

43. A device as recited in claim 42, comprising: 

one of said collector and said emitter being self-centered with said base. 
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44. A device as recited in claim 42, comprising: 

said emitter having a narrow portion self-centered with said base; and 
said collector having a narrow portion self-centered with said base and symmetric 
with said emitter portion. 

45. A deVice as recited in claim 42, comprising: 
said base having a lower and an upper ledge; 

a first bask contact formed on said upper ledge self-aligned with said emitter; and 
a second bbse contact formed on said lower ledge self-aligned with said collector. 

46. A device as recited in claim 42, comprising: 
said base having a ledge; 

a first base dontact formed on said ledge self-aligned with said emitter. 

47. A devici t as recited in claim 46, comprising: 
said base having ledges on opposing sides; 

said first bas ; contact formed from a front side of said device; 
a second base; contact formed opposing said first base contact on said ledge self- 
aligned with said collector and formed from a back side of said device. 

48. A device as recited in claiiiii42/2omprising: 



said collector having a width les^thairf width of said base and greater than a width of 
said emitter. 

49. A device as recited in claim 42, wherein: 
said device is a heteroj unction bipolar transistor. 
SC'^'As^vice as recited in claim 42, comprising: 

said base My^having a lower ledge and an upper ledge; 
a first base contabi^rmed on said upper ledge; and 

a second base contactfemied on said lower ledge. 

5 1 . A device as recited in claim 40, Vherein: \^ 
said first active region is a heterojunction field effect device source region; 
said second active region is a heteroj unddon^eld^ffect device drain region; and 
said third region is a heterojimction field effect device channel region. 
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